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AUTHORS : Yurov, Yu.Ya., Vinokurov, V.Ie, Makkaveyev, V.I. 
TITLE: Design of a correlator based ona linear system with 


variable parameters 


PERIODICAL! Izvestiya vysshikh uchebnykh zavedeniy. Radiotekhnika, 
v.5, no.6, 1962, 672-681 

TEXT: A parametric element has been used as the multiplier on , 

which.a correlator has been based. The element is applied in Us 

the commonly used balanced bridge modulator. There are 

4 figures and 1 table. 


ASSOCIATION: Kafedra teoreticheskikh osnov: radiotekhniki 
Leningradskogo elektrotekhnicheskogo instituta 
im. V.I-UlL'yanova (Lenina) (Department of 
Theoretical Fundamentals of Radioengineering, 
Leningrad Electrical Engineering Institute imeni 
V.1.UL'yanov (Lenin) ) 


SUBMITTED: April 13, 1962 
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AUTHORS : “Vinokurov, V.I. and Makkaveyev, Vel 


TITLE: Distributed parametric amplifier with losses 


ebnylsh zavedeniy; 


PERIODICAL: Izvestiya vysshikh uch 
270 - 279 


Radiotekhnika, V> kh, noe 3,4 1961, pp. 


TEXT: Analysis of distributed parametric amplifiers 

(Ref. 1 - PK. Tien, J. Apple PuySes 1958, 29, no. 9,» 1547; 

Ref. 2 - Gel. Roe, M.R- Boyd - PIRE, 1959, 47, noe 75 1213; 
Nef. 3 - ‘Ke Kurokawa, T- Hamasaki - IRE Trans., 1959, MTT-7, 
no. 3, 260) is usually based on the assumption that the non- 
linear capacitances and the line elements of the amplifier are 
lossless. In the following, an attempt is made, therefore, to 
include the losses of these elements in the analysis of the 
systen Leading to thie evaluation of its gain parameters. The 
equivalent circuit of the system is illustrated in Fig. 1, where 
all the stages are identical... The resistances R and r_ take 
into account the losses in the inductor e coils and the non- 
linear capacitances of the diodes. Cy is the stray capacitance 


of a coil,and Cc is the voltag 
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diode. The individual colls of tho line containing the non- 
linear capacitance can be regarded as a systom with variablo 


parameters which are functions of time and are independent of 
signal. In this cascy, the phenomena in the circuit can be 
described by linear differential equations with variable 
coofficionts. Tho solution of the system of equations can be 

in the form of a super-position of waves which can exist in such 
a system. The differential equation relating the voltages at 
three nodes of the line of the amplifier is in the form: 


“gu =a Vad. (4 Sr) Mae + 


i R' Cc. dt 
r 1 
4 (Umer — 29 a Um-1) (L+——-) 4: (4) - 
J dU nq 
ra { (Wass 2U0 +. Ug dt — ar =0. (4) xX 
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acitance on time is a periodic 


d in terns of a Fourier series. 
eries arc of importance 


The dependence of the cap 
function and can be expresse 
Only the first few harmonics of this 5 


and these are expressed by: 
fot 


J 
C(m, t) = C, [1 + &-cos (mt — m3)) = Cy -+C(m)-e + 
—jut 1 itot— my oF (et) 
j- C¥(in)-e =Cy- I+ %e + 5 3e F (5) 


where C(im, t) is the time-dependent capacitance of the m-th 


cell of the line, 


Cc is the average capacitance of a diode, 


ra is the modulation parane 
0) is the pumping frequency, and 


ter of the capacitance, 


B is the phase-shift of the pump voltage per stage. 


The other parameters of Eq. (5) are defined by: 
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-j Br * j pm 
C(m) = 0.5C be 3 Cc’ (m) = 0-50,,¢ (6) 


By assuming that the higher frequencics are rapidly attenuated 
in the transmission Line of the amplifier, the solution of 


Eq. (4) can be represented in the form: 
je it . ~—jo,t jo,t —ju,t 
Un =U (me +U, (mje +4, (mje ‘+U,*(me (8) 


where W5 =U = O43 w is the signal frequency and v, (m) 


are the complex voltage amplitudes in the line. &a- (8) 
neglects not only the combination frequencies such as W + Oy x 


but also the higher harmonics of the signal frequency- By 
substituting the solution of Eq. (8) into Eq. (4), it is possible 
to obtain two equations for determining the complex amplitude 

of the voltages: The gain of a stage of the amplifier is 
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defined by: . 6 
K = e 


The parameter 6 


a+ jb 
6 = ——— = p+ ja 
c + jd 


where p 
coefficient of the systen. 


exoressed by: 
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(15) . 


in this oquation can be expressed by: 


(21) 


represents the real component of the transfer 
By considering the solution given 
eal component of 6 is 


idea te (22) 
9. sinB, +0sCo'r- (= —u, é;) +4- 2sin By P2Ca er ( — 4 ci) X 


CIA-RDP86-00513R001860020002-2" 


"APPR : 
, ealeaaet RELEASE: 09/01/2001 CIA-RDP86-00513R001860020002-2 


SS PRY 
be at Jaen 
: : Ve 


a eS 


2 SNE Rg RR JRE RES Se RSE Sa em 
Sid 


29623 
$/142/61/004/003/00%/016 
Distributed parametric anplifier+.-+- E£192/ 6582 
where sin By and sin By can be determined from: 


2 (12) . 


or the case when the losses in the inductances 
with the losses in the non-linear capacitanceSe 
apacitances are constant, 


Eq. (22) is valid f 


are small compared 
From Eq. (22), it is seen that if the ¢ 
the parameter P is smaller than zero and in this case the wave 


ig attenuated. The amplification can be obtained if the 


numerator and denominator of Eq- (22) have the saine sign. The 
denominator of Eq. (22) is positive 4f the following relationships 


are met: 
(23) . A 
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“Consequently, parametric amplification is nessible.if the 


on ‘numerator of Eq. (22) is greater than QO or: 


os hee hye 2,2 2.2 

- “ls (Que, Cor)”. - 4w,w,Cor 

Pe ne 1°2 “o _ we"o (24). 
ete es i ene 2 2,2 

(ajwyrC,)”.+ WoC, Wor Cot 1 


oe The influence of the losses on the characteristics of a para- 
» metric amplifie wore investigated on a specially constructed 
:. godel which operated at frequencies ‘between 10 and 150 Mc/s. 


* The system employed 5 cells based on diodes, type ALT (D2G), 
fe . whose parameters satisfied Eqs. (23). The cut-off frequency 
of the line tas 170 Mc/s and the driver or pump frequency was aS 
150 Mc/s. For this es ‘ 
* particular amplirier, tne gain cootricient could be expressed X 


< 


j. 
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ede ee 
pg meg  T | | 
Br EE awpee arr 9s) + tre’ Ca C) (ae) ! 


/ the. experimental and calculated gain spacneterieties are 

“ dllustrated-. in Figse 33 the experimental points are indicated 
by crosses.” ane -graphs of Fig. 3a are taken for the following 
Diag “of: m. 2) om‘s 12; 2) me ll; 3) m= 8 and 
eb) oom a By the ‘graphs " of Fig. 36 were calculated aoe 

ms =e lie the Masia of r varied as: 1) ¥F 0.36 (2; 

: WB) Yos he: Sky 3). 5.7 and #) re 10 Q. SB comparing 
othe. calculated and — A perimental results, it is seen that the 
“agreement: between . ‘experiment and theory is satisfactory- 

There are: 5 figures. and h references: 1 Soviet-bloc and 


oY 3 3 noneSovietbloc. The three peelseier oer Feteneneee es 
; quoted” in the text. aa . ; Xx 
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‘ ASSOCIATION: Kafedra teoreticheskikh osnov radiot ekhnilcdi 

3 Leningradskogo elektrotekhnicheslgo instituta 

| jim. V.I. UlL'yanova (Lenina) Department of 
Theoretical Principles of Radio~enginecring 
of Loningrad Electrotechnical Insitute im. 
V.I. Ul'yanov (Lenin) 


SUBMITTED: July 15, 1960 


Fig. 1: 
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. 4.7600 
AUTHORS : yurov, Yu.Yae, Vinokur oe, v.I. 


TITLE: An Electronic Function Conver er 


PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniy, 
1960, Noo3, pp. 376-385 

TEXT: The problem of transforming 4 function can be formulated a5 
follows. For 4 given electrical signal t and a known 
functional relationship 


a =- £(€) 

It is necessary to produce an electrical signal corresponding to 
the values &% = r(&). The problem of transforming the given 
polar coordinates r, gular coordinates x and y 
is often of great importance. 
by ae 
x = recos 2 FT 

om (2) 


Radiotekhnika, 


(1) 


scribed 


U 


— 


y= resin 25t a 
om 
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where = 2RU/U Gn; here Ug isa voltage and Ulm is the 
value of the voltage corresponding to yp = 29. The coordinate r 
is given by the voltage amplitude Uy, which is 4 sinusoidal 


where E is a constant voltage component, while U is the 
amplitude of the variable component, The load of the tube in 
Fig.l is in the form of an RC network connected in the cathode, 
The tube is normally closed by means of a biasing voltage applied 
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time constant for charging the condenser 


Tu, C will be 
Potential, 


voltage across 
Period, The avera 


Ui (tz) = Y(E + U_osin wt,) 


correctly, it i e instant 
the positive mined by the 
is by the yol Consequently the 
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following conditions Should be met 
t vo (4) 
1” Vom 


In practice, this condition can be realised by means of the 
circuit Shown in Fig.3 where the voltage UB is in the form of 
& sawtooch waveform having the repetition period equal toa 
multiple of é The amplitude of the sawtooth voltage should be 
equal to U m Or a multiple of it, As long as the sawtooth 
voltage is lowe 

e@ rectifier, However, at the instant 

e becomes equal to Ug the tube becomeg 

se is therefore obtained at the anode of 

erentiated and the resulting short pulse is 

he tube in the circuit of Fig.l, Such 
ty. Fig.4& shows a practical 
urpose of coordinate 
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transformation. Though the above case considers the 
transformation defined by Eq.(2), it can have very general 
application, since various non-linear functions which are 
periodical can be approximated by a Fourier series consisting of a 
number of harmonics. A block diagram of a device permitting the 
transformation of complex non-linear functions is given in Fig.5. 
Here the unit providing the constant component can be built in the 
form of an accurate divider of a highly stable voltage. The units 
for various harmonics are the form of the circuit shown in Fig.4. } 
Each harmonic unit will produce a sinusoidal and co~sinusoidal 
voltage component. The generator of the sinusoidal oscillations 
for all the units can be the same, if a suitable number of 
frequency multipliers is employed. A converter circuit,of the 
type shown in Fig.4, was investigated experimentally. The circuit 
operated in the frequency of 15 kc/s and the duration of the 
positive pulse was 0.6 u sec, The system was supplied from a 
stabilized force of 200 V. Curves illustrating the transformation 
of several functions by means of this device are shown in Fig.6. 
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The circuit of Fig.4 can be employed to perform various 

mathematical operations such as division, multiplication, root rs 
extraction, squaring and so on. The use of the circuit in 

determining the logarithm of a number is analysed in some detail. 

It is shown that in this case it is necessary to apply an 

exponentially rising voltage instead of a sawtooth voltage to the 
comparison circuit of Fig.3. The circuit can also be used for 


The 


(1) instability of 
(2) instability of the instant tt}, which may be 


due to the instability of the sawtooth voltage or the instability 
of the comparison circuit; (3) dependence of the coefficient y 
of Eq.(3) on the internal resistance of the tube in the circuit of 
Fig.l and (4) the instability of the voltage amplitude Un.) 
These errors are analysed in some detail and it is shown that the 


cathode follower in the converter circuit can be stabilized by 
using the system shown in Fig.7. There are 7 figures and 
3 Soviet references, 
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determining the number whose natural logarithm is known, 
circuit has the following sources of errors: 
the voltage E; 
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TN OT TR NTS A 
lithology of Belebey deposits in the eastern Tatar A.S.S.2. 
Uch.sap.Kaz.un. 115 no.16:229-250 '56, (MIRA 10:3) 


1. Kafedra mineralogii. 
(Tatar A.S.5,B,--Geology, Stratigraphic) 
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New type of contact metamorphosis in the Bakal or 
(MIRA 13:1 


faz. un. 117 no.92321-326. '57.- 


1,Kazanskiy gosudarstvennyy universitet im. V.I. Ul'yanova-Lenina. 
Kafedra mineralogii i petrografii i kafedra poleznykh iskopayemykh. 
(Bakal region--Rocks ) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860020002-2" 


CN oe 


_ "APPROVED FOR RELEASE: 09/01/2001 _CIA-RDP86-00513R001860020002-2 


Sia ES SES Sg FE SRS BRS eee ae SE ee SS 


AUTHOR: Vinokurov, V.M. SOV/70-3-5-11/24 


TITIE: On the Gharacteristics of the Magnetic Properties of 
Siderite, Ankerite and. Rhodochrosite (K kharakteristike 
magnitnykh svoystv giderita, ankerita i rodokhrozita) 


PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 5, pp 600-604 (USSR) 


ABSTRACT: Measurements of the magnetic susceptibilities of certain 
carbonates were made by the R.F. method described in 
J. Chim. Phys. et Biol., 1956, Vol 54, Nr 2, pp 198-205, 
by Joussot-Dubien and others. The *ccuracy of 1-2% was 
estimated from trials on well-kuiwn mterials. It is 
concluded that siderite, ankerit:: and rhodochrosite are 
paramagnetic minerals, the first two being magnetically 
anisotropic and the last isotropic. The easiest direction 
of magnetisation in siderite and ankerite coincides with 
the 3-fold axis of the crystals. The magnetic properties 
depend on the nature of the paramagnetic ions introduced 
and on the crystal structures. If the structures are the 
same, then the susceptibilities are proportional to the 
numbers of paramagnetic jons. The measurement of 
susceptibility can therefore be used as 4& guide to the 
ai/2 composition of these minerals. Susceptibilities (per gram) 
Car 
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SOV/70-3-5-11/24 
On the Characteristics of the Magnetic Properties of Siderite, 
Ankerite and Rhodochrosite 


of siderite vary from 90 to 131 x 107° (parallel to the 
trigonal axis) and from 56 to 82 x 10-6 (perp.). The ratio 
(susc. par.) to 6usc. perp.) is not less thanl.5. For 
ankerite, the variations are:- parallel - 18 to 30 and 


perp.- 12 to 2u x 107°. ‘he ratio varies only within the 


limits 1.3 to 1.5. Rhodochrosite has a mean susceptibility 
of 107 x 107° and a mean anisotropy ratio of 1.013. 


There are 5 tables and 10 references, 8 of which are Soviet 
and 1 English, 1 French. 


ASSOCIATION: Kazanskiy gosudarstvennyy universitet im. V.I. 
Ul'yanova-Lenina (Kazan! State University imeni V.I. 
’ UYl'yanov-Lenin 
SUBMITTED: December 19,. 1957 
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Blue halite from Salikamsk deposits. Zap. Vases. min. obva 87 so 
no.42504-507 '58. (MIRA 12:1) 


1,Kafedra mineralogii i petrografii Kazanskogo gosudarstvennogo 


universiteta. 
(Solikamsk region--Halite) 
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Korchagin, V. Ve; Vinokurov, Ve W SOV/20--122-6-41/49 


The "Siderite Concrations" From the Lower Cretaceous Sediments 
of the Ul’yanovsk Region Along the Volga (0 tak nazyvayenykh 
sgideritovykh konkretsiyakh iz nizhnemelovykh otlozheniy 

Ul’ yanovskogo Povolzh’ ya) 


Doklady Akademii nauk SSSR, !958, Vo] 122, Nr 6, pp 1100 ~ 
1102 (USSR) 


The occurrence of numerous concretions, which are found in 
Hauterivian, barremian, azd Aptian clays. are a characteristic 
feature of the Lower Cretaceous sediments in the Ul’ yanovek 
region along the Volga River. The shape; size, and type of 
occurrence of th+se concrationa vary. They are chiefly dark 
colored ~ dark «ray, dark trown, or clack. They are 
frequently dense, rather firm!y cxumantsd, and contain a 
network of numerous contraction F.3surea, which are filled 
by coarse crystalline calsita, Most investigators (A. P. 
Pavlov, Ye. V. Milanovekiy. N. %, Zonoiv, N. G, Konovalova, 
K. S. Berezina, V. V. Panashchatenko. acc.) have designated 
these concretions by various names; they have all regarded 
these concretionary bodies as sidgrite concretions with a 
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The "Siderite Concretions" From the Lower SOV/Z0-122-6-41/49 
Cretaceous Sediments of the Ui’ yanovak Regice 
Along the Volga 


mixture of clay and calcite. On the contrary, according to 
V. I. Loginova and Ye. As Krabesskovskaya, they are "clay- 
limy”, respectively garl” ov “slayey limestone". The authors 
have stud.ed these concreti2ns naing the method of 
¥. M. Vinokurov (Kazan’Stat+ University = Kuzanskiy 
gosudarstveanyy universitet), Thre method consists of 
determining the average epevif:: pbagnetics gusceptibility of 
the sample (in powder for:’, Tt2 resulta of their experiments 
are listed in Table 1, alcrg wiia 8 cherical analysis (wade 
by E. A. Stepanova). The fFr..ri1e ware determined as 4 
result of their investigartic.: ., Hone of the concretvion-~- 
ary bodies, which aré digsemicatea within tne containing 
rocks without any visit ‘e contr. ling factors, contain 
appreciable quantities of siderite, regardless of their 
stratigraphic position. Rather, they are clay-limy con- 
tractionary bodies. 2, The concretions, which are concentrated 
in interbeds of the Aptian Stage, consiat of spherosiderite 
with mixtures of calcite and clay. 3. Similar concretions 
Card 2/3 in the Barremian sediments are clay: limy concretions with a 
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The "Siderite Concretions" From the Lower sov/20-1 22=6-41/49 
Cretaceous Sediments of the U1’ yanovsk Region 
Along the Volga 


noticeable ankerite content, but no giderite. In conclusion, 
the authors attempt to explain the above-mentioned distribu- 
tion and composition of the concretions. There are 1 table 
and 1 Soviet reference. ‘ mG . 


ASSOCIATION: Kazanskiy gosudarstvennyy universitet im. vy. I. U1‘ yanova- 
Lenina (Kazan’ State University imeni V. 1. U1’ yanov-Lenin) 


PRESENTED: June 3, 1958, by N. M. Strakhov, Academician 
SUBMITTED: June i, 1958 
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AUTHORS : Vinokurov, V. M., Zaripov, M. M. 
TITLE : Magnetic Properties of Tourmaline 
PERIODICAL: : Kristallografiya, 1959, Vol 4, Nr 6, pp 873-877 

(uSSR) 
ABSTRACT: Magnetic properties of tourmalines depending on 


their chemical composition and color were studied. 
Previous works in this field are briefly reviewed. 
Measurements of the specific mass magnetic sus- 
ceptibilities (X,,) of green, plack,and pink 


tourmalines were taken on the radio frequency unit 
described previously (V. M. Vinokurov, Kristallografiya 
3,5, 600, 1958). Results of the measurements of 
specific mass magnetic susceptibilities of black 
tourmalines (schorls) are given in Table 1, those 

of the green tourmalines in Table 2, and those of the 


Card 16 pink tourmalines in Table 3. 
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Table 1 


Sawe! < Sa td me Note 
aes Xm 10 my‘! - 


From ek gf 
1° | 26,340,5| 21,940,4 Peart rht a 


Borthahavechnyy ke yah 
x | waags] tne | 28 | | tzainterestr is 
5 


17 Triangular samples 


hexagonal Tourmaline 
according We A. Leelee 


_ @ Samples presented by 00. Shivke 
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Table % 


CaysTals 
Celer Shade | Note 


Ne 
5 javk green : 
1 15,2+0,3 | 13,74:0,3 1,5 der ‘ 
; blue gretn Borghcha vee 
z= Bazwe oa as ak keypass deposits 
e " ean 
3 12,0$0,2 10,040,2 2,0 gre ae 
5 4 41,740,2 10,140,2 1,6 green Gatente, 
J he ha wvechmy 
se 3,9-£0,08 | 3,240,06 0,7 grast green riicebyt Papas 
sboght? 
6 8,740,2 | 8,14-0,2 0,6 \teg as pesney 
p Kk qrean 
7 20,8-+0,4 | 20,44+0,4 0,4 darks 
8 10,6+40,2 9,8+0,2 u,8 blue green 5 Biaor ising 
- h 
9 21,640,4 | 21,34+0,4 0,3 dork qraen sagieiiert 
6 | davk arean 
12,57) | 10,17 2,40 4 
it 12,50 | 10,34 2.19 dart green | rt. Lectas data 


H% Samples presented by M.Ht. Stevko 
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Ta ble 3 
Sere mm, 1le Xm ge xml? Shade Note 
i 
1* | 0,440,008 | 0,340,006 0,1 pink Gorshehevochn 
= oa kr yeah deposits! * 
2 0,240,004 | 0,440,002 0,4 pink 
3 | 4540502 | 0570.01 | 0,4 pink | OF untinewn 
4 0,2+0,004 | 0,1--0,002 0,1 tight pik 
3 0,606 0,526 0 high? pin Lecla! t, 
5 0619 0,599 0,02 | dawk pink } | Keclas data 


Pg Samples presented by mM. Mt. Slivko 


roe 
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The following conclusions, from the data obtained, 
were made. The high susceptibility and consider- 
able anistropy of the plack tourmalines is due to 
the presence of Fe ion ( Dy, )- Introduction of 


Fett jons 827.) and Mn** ions ("Sa 5) into 


crystal lattice of black tourmaline increases 
susceptibility and decreases anisotropy of the 
crystal. In the authors! opinion, the difference 
4n the anisotropy of magnetic susceptibility of 
the green tourmalines is determined by the ratio 


of re tt to pare. This is contrary to M. Leela, 
who attributed the differences to the presence of 


(Ge fons (?D,)- According to the spectral analyses 


of the investigated tourmalines, made by A. Ge 
Stolov on the author's request, and also literature 
data, the tourmalines 4n question contain no Cr. 

In the authors! opinion the pink color of 
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tourmalines 1s not determined by the presence of 


mn*** ions, as was suggested by S. V. Grum-Grzhimaylo 
and M. M. Slivko, since the presence of Mn 

would cause a higher anisotropy, which is not the- 
case (see Table 3). The low susceptibility and 

3some anistropy of the pink tourmalines are de- 
termined by the presence of small quantities of 


Mntt and bere ions, and also by the diamagnetism. 
There are 3 tables; and 14 references, 2 U.K., 

2 German, 2 Indian, 8 Soviet. The U.K. references 
are: Wilson, Proc. Roy. Soc. A., 96, 429, 1920; 
J. E. S. Bradley, O. Bradley. Mineral. Mag., 30, 


220, 1953. 


Kazan' State University (Kazanskiy gosudarstvennyy 
universitet) 
March 16, 1959 
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AUTHORS: Vinokurov, ¥Y. Ms» Zaripovs Me Me» gov /56-37-1-54/64 
~yxragev, Ne Re | 
TITLE: The Fine Structure of the Paramagnetic Resonance Spectrum of 


Natural Sapphire (Tonkaya struktura spektra paramagnitnogo 
rezonansa yestestvennogo sapfira) 


PERIODICAL: Zhurnal eksperimental 'noy {4 teoreticheskoy fiziki, 1959, Vol 315 
Nr 1, pp 312 - 313 (USSR) 


ABSTRACT : The authors investigated she paramagnetic resonance spectrum of 
some natural sapphire crystals at room temperature within the 
frequency range of 9600 - 9200 magacyoles, and tell of the re- 

sults obtained in the present "Latter to the Fditor"’. The black- 


4gh-blue color of the sapphire was caused by re*- and mir - 
4ons, which substituted the Al2?+ amorphously in corundum. Be- 


cause of the short spin-~lattice relaxation times, the qi °*-ions 
give no effect at room temperature, for which reason it is as- 


sumed that such an effect is dne to the ye’t-ions, which was 
confirmed by the present investigation. Korniyenko and Prokhorov 


cara 1/2 (Ref 2) already carried out an investigation of the fine struc- 
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The Fine Structure of the Paramagnetic Resonance $07 /56-37-1-54/64 
Spectrum of Natural Sapphire 
ture of the paramagnetic electron resonance spectrum of rete 
ions in the Al,0,-lattice, and showed that the spectrum ob- 


served is possible as a result of the here given Hamiltonian 
(1). By basing upon these and using other results of reference 
2, the authors theoretically investigated the paramagnetic re- 
sonance spectrum of sapphire and numerically computed the con- 
stants of the Hamiltonian (1), 3, /D1, J e-F| and Jal; they found 
it to agree within the error limits with those of the Fe-*-ions 


(Ref 2) introduced artificially into Al, 03. Also the splitting 


up of Fe’-resonance lines fourd in veference 3 was likewise 
found in the sapphire crystsle. There ara 2 figures and 2 Soviet 
references. 


ASSOCIATION: Kazanskiy gosudarstvenny universitet (Kazan' State University) 


SUBMITTED: March 28, 1959 
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. VINOKUROV, V.H.; ZaRIPOV, H.M.; STEPANOV, V.G. 


ma at nd esite Zhur. 
Paramagnetic resonance of Mn in dolomite a magn é ; 
ekep. i teor, fiz. 39 no. 6:1552-1153 D 160, (MIRA 14:1) 


1. Kazanskiy gosudaretvennyy universitet. 
(Paramagnetic resonance and relaxation) 
(Manganese ) (Dolomite) (Magnesite) 
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s/181/61/003/008/029/034 
B111/B102 


M. M., Stepanov, v. G., Pol'skiy, 
Chirkin, G. Key and Shekun, L. Ya. 


Electron paramagnetic resonance in natural chrysoberyl 
v. 3, no. 8, 1961, 2475 - 2479 


e spectrum of the Fe?*ions which 


substituted isomorphically the ait jons in Al ,Be0, was investigated. 


Measurements were made of triple, 


temperature, at, 
gauss. Nuclear resonance of hydrogen, 
measure the field strength. 


Hay 


changed by an angle of 360° in that plane. 


resonator, and their natural faces (100) on its pottom. 


double, and single crystals at room 


7 - 51)-107cps, and in magnetic fields of up to 20 kilo- 
P 
deuterium, and lithium was used to 
The single crystals were placed or cylindricel 


could be 
For studying the anguler 


dependence of the e.p.r- spectrum between 10*10? and 20-107 cps a Hoy, 
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Blectron paramagnetic resonance... B111/8102 7 
resonator was used. The crystal in it could rotate around an axis perpendi- 
cular to the resonator's axis. The magnet rotated together with it by 


360°. The measurements showed that the angular dependence of the e.p.r- 


spectrum was due to paramagnetic atoms substituting the al*ions. The 
direction c was found to be one of the main directions of the electric field 
in the crystal acting on the paramagnetic jon. Whilst the existence of four 
magnetically nonequivalent, pairwise {dentical complexes was expected from 
X-ray diffraction studies, investigations of the e.p.r. spectra indicated 
the existence of only two identical complexes oriented in opposite directions 
The orientations of the other two include an angle of about 70°. 5 The authors 
attempt to explain tis divergence by the assumption that the Al tions are 


replaced by Fe’? only in those complexes (II and IV in Fig. 1) in which the 
Al? tions are arrang}i symmetrically around the 0°"ions. If one considers 


only the neighborhos 1 of the substituting Fe’*ions, they seem to be subjected 
to an almost cubica 'y symmetric elictric field. It is, however, shown that 
the spectrum observe. can be descritad by @ Hamiltonian of lower (rhombical ) 
symmetry. This faz: is explained i, the assumption that the atoms farther 
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3+. , 
from the Fe~’ions which are arranged in rhombical Symmetry have a significant 


influence upon the. crystal field. Only in a few cuses Ki?" tone inSehanwined 
sdra 


sites (I and Ill, fig. 1) are substitut 3+ 
3 subs ed by Fe’"ions. Vy. D. K 
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' TITLE: Electron paramagnetic resonance of Co2+ in calcite 
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TOPLC TAGS: Co sup 2 plus paramagnetic resonance, paramagnetic 
' resonance effect, electron paramagnetic resonance 


ABSTRACT: The effect of paramagnetic resonance has been detected 
in synthetic single crystals of calcite containing a small impurity 
of cobalt atoms, at a frequency of about, 9 x 109 cps. One group 
consisting of eight absorption lines was observed. Resonance magni : 
tudes of a constant magnetic field for all eight lines simultaneously 
reach extreme values when the magnetic field H'is perpendicular or, 
| : parallel to the third-order axis (C3) of the crystal. At room temper .- 
‘ ature and at 77K, no effect was observed. The measurement data for 


H parallel and perpendicular to C3 and for some intermediate orien~ 

/ tationsshows that the spectrum can be described ny a spin Hamiltonian. - 
7 It can be assumed that the spectrum is due to Co?* ions (Co59, I = =), 
abe. : \ 
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TOPTC TAGS: electron paramagnetic resonance, epr spectrum, crystal field symmetry, 
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TRANSLATION: The resulta of research on epr in crystals are briefly listed. The 
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spectrum of Gd~ in CaFo ia due to “*hree ty;re of 54° fons, which are in fieids 
of cubic, tetragonal, and trigonal symmetry. The epr effect in BaT181 2.03 {a due 
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i : TITLE: [Electron] paramagnetic resonance of Mn@t dons in diopside crystals 
oy a SOURCE: Fisika tverdogo tela, Ve 6, NO. h, 196k, 1130-1137 


a | nopic TAGS: paramagnetic resonance, mn*, ‘Hn jon, diopside, diopside crystal, 
.| paramagnetic spectrum, spectral line, jonic bond, replacement, substitution 


“4 ABSTRACT: The authors made their study on Hn2* 4ons in single pale-greon crystals © 
- 1 of diopside. The measurements were made at room temperature at frequencies of 
+ 4420 000 and ~ 36 000 megacycles in fields up to 20 000 causs. Sixty lines were — 
4 observed in the paramagnetic resonance spectrum of diopside. A study of the , 

. | angular dependence of this spectrum showed that Mn * sons replace Hg and Ca in 

. diopside, According to the relative intensities of the spectral lines, the 


' t number of Min?* fons replacing Ca ions 4s somewhat greater than the number replacing 
‘Mg dons. It is entirely probable that the higher symnotry of the immediately 
: surrounding complex of Ca0¢ and the greater degree of donic bond Mn--O favor the 
, Feplacenent of Ca by Mn@t. Orig. art. hes: 2 figures, 2 tables, and 6 formulas. — 
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spin Hamiltonian, resonance transition, spectral line, second approximation, third 
approximation, apatite single crystal 


_ABSTRACT: The authors investigated the electron paramagnetic resonance spectrum 


‘of vn@* ions isomorphously replacing Ga°* ions in single crystals of apatite. The 
| Study was made at frequencies from 10 000 to 50 000 megacycles. In comparing their 
results with theory it was found that the spectrum may be defined by the spin 


Hamiltonian with the following form: 
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in which the constants are by = 434.2 + 0.5, op = 1.5 + 0.5, bp 0+ 5,A2 92.5% 
0.5, B= 9y.2 + 0.5, and gy = ey) = 2.0011 + 0.0005 (all expressed in gauss). 


“Computations of the positions of resonance transitions with these constants sho 
that at a frequency of — 0 000 megacycles and with H||z the agreement with 
i experimental values is within + 2 gauss, and with His the agreement is within + 3 


gauss, Computations were made with an accuracy up to the second aporoximation. 
Determination of the third-approximation correction gave a value less than 1 gauss.. 


/No effect of the member with vp on the position of the spectral lines with HIlz or : 
‘Haz could be detected. This determination of the value of vp was made at orienta- 
tions @ = 15 and 30°. Orig. art. has: 1 figure and 3 formilas.. jd 
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TITLE: Electron paramagnetic resonance of Mn 2 in single crystals of Ca¥o, 
SrF 5 and BaF, 
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SOURCE: Fizikia tverdogo tela, v. 6, no. 2, 1964, 380-361 
"OPIC TAGS: electron paramagnetic resonance, spin Hamiltonian, Mn sup a, fluorite, 


CaF sub 2, Sr¥ sub 2, BaF sub 2, magnetic dipole interaction, covalent bond, cubic 
lattice 


ABSTRACT: In studying single crystals of orto with Mm, the authors observed a 


spectrum quite similar to the spectrum of Mn2? with fluorite obtained by J. H. 
Baker, B. Bleaney, and %. Hayes {Proc. Roy. Soc., 247, 141, 1958). They determined 
the Hamiltonian constants for Mn + in SrF5, BaF, and CaF5 and compared them with 
the results of several other authors. However, they did not have samples with kh 
concentrations lower than 0.05%, and the width of the line (~ 4 gauss) was such 
that it was not possible to determine reliably the constants a and Ap (describing 
the direct magnetic dipole interaction due to overlapping of electron clouds of 
Im2+ and F* ions). The authors, conclude, nevertheless, that the apparent consistent 
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increase of in the series BaFo-SrF5-CaF> undoubtedly indicates increase 
in degree of @ovalency. There is Soneidenuble disagreement among the compared 
values for the g factors, but the authors think their values more reliable because 
they were measured at ~ 36 kilomegacycles, where the correction for the second 
approximation has a value less than 1 gauss. "In conolusion, the authors express 
their thanks to P. P. Feofilov for submitting the samples and to L. Ya. Shekun for 
valuable suggestions during the work." Orig. art. has: 1 table and 2 formulas. 
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| ABSTRACT: A characteristic spectrum of ten lines, equal 4n intensity and prac- 

i tically equidistant, has been observed in 4 Zr8i0, nonocrystal at T7K. Measure- 
lines can be described by & spin 


i menta showed that the positions of all ten 
9/2. The parallel g-factor is 1,062 + 0.001, 


908 + 0.001. The authors conclude that i 

: e Zr ion in the lattice, since 
the spin of the Nb® nucleus ‘1s 9/2, nicbiuds present in natural zircon, and 

‘the parameters of the spin Hamiltonian described above are close to those de- 

_ seribing the Nott spectcum in glass. Furthermore, Nbtt reseables TLS+ and yar 

dn 4te magnetic properties, and the specific spectral features of the Nb don int 
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| ARSPRACT: Experiments have been carried out with 0.05% Zu fons in the cuble 

field of BaF, and SrF, erystale at a frequency of approximately L0 ac. 

In the case of 4 para lel field, the EPR spectral groups represent the superposition 

fine structure sextets. The width of the 4ndividual 

and the sextet centers coincide within 1 oe 

- The Hamiltonian constants determined from the measurements are tabulated and 
-gompared with analogous constants found in the literature for CaPs. The variation © 
“An the hyperfine-structure constants is found to be 

‘mental error. In the casa of nonperoliel magnetic fields, additional lines 
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~. appeared betwaen the usual hyperfine components, due to the transition 4M = t 1, 
‘Am = 21, The appearance of additional lines is remarkable, since the fine 

_, Structure ds small in comparison to Zeeman energy. Computation of the intensity 

- | of the additional lines shows that aven with H = 1.4 x 10° 02 and a field Angle of | 
;T/8 the’ intensities of the additional and fundamental lines are comparable, 
i "We exprese our thanka to P. P. Feoftlov who directed our attention to those 
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AUTHORS: Vinokurov, V. M., Zarinpov, M. M., Stepanov, V. G., Pol'skiy, 
, Yu. Ye., Chirkin, G. K., and Shekun, L. Ya. 


TITLES Paramapnetic resonance of trivalent chromium’ in andalusite 


PERIODICAL: Fizika tverdopo tela, v. 4, no. 3, 1962, 646 - 649 ! 


TEAT: In Al got0, there are two mignetically non-equivalent types of cr?* 


ions: the z-axea of both lic in the ab plane but divergo by an angle of 
77°, the y-axes lie in the same plane, the x-axes coincido with the direc~ £ 


tion of the c-axis of the crystal. The z-axes of the Fe 3+ ions diverge 
by 57.8°, the anrle between the zraxes of the first types of Fe2+ and Cr+ 
ions ig 22.6, The Crt electron paramagnetic resonance in Al 2510, wag 


measured at 9431 Meps. The anmilar dependence of the resonance ficld was 
determined for tho tranai tion Mom =3/2-»-1/2 (M = magnetic quantum number), 


> 
For iiiz, t ete ©) for H Ix and H]ly, e& nee i. e. the initial splitting 
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& of the spin quadruplet of cr>*s 10 ens. The resonance values of H do 


not coincide for dll and fly. The spin Hamiltonian ie 
#=D[si— 1 sts-+1)]+£(S3— Sy 


| 
4B (galt eSe-+ gyHlyS,-t-g,H,S,) on ¢t 


ite constants ards S=3/2, ty = 1.976, @, = 14985, D = 15.95%10°epa, 
Ha0. 60+ 109eps. The initial splitting 5 ts (32.0 + 0. ae *10%cps, which 


arrees well with the theoretical value (§ - 2VD +3E° = 31.97° 10°cps). 

QO. I. Mar'yakhina is thanked for halp and 8. A. Al'tshuler for interost. 
There are 3 figures and 3 references: .1 Soviet and 2 non-Soviet, The 
Enelish-lanmuage references are: *R. W. G. Wyckoff, Crystal Structure, II, 
1951; A. Abragam M. H. L. Pryce. Proc. Roy. Soc, A205, 135, 1951. 
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TITLE: The Casting of Tensile Strength Samples in an hice. 
Furnace (Otlivka razryvnykh obraztsov v dugevoy pechij 


PERIODICAL: Zavodskaya Laboratoriya, 1959, Vol 25, lir 2, pp 240-241 (USSR) 


ABSTRACT: A new design for the base plate of electric arc furnaces for 
the production of samples of refractory alloys was worked cut. 
The base plate (Fig) has seven recesses, three of which are 
used for pouring the alloy into the mold, three for fusing the 
alloy, and one for s.elting the getter. As aoon as she molten 
samples are placed into the fusion recesses, the electric are 
is switched on, the samples are fused and brought into the 
sub-base with the mold. Tensile strength samples of titanium, 
zirconium, vanadium, and other metals can be produced ir tnis 
manner, Cylindrical forms can be cast from chrome, niobiun, 
molybdenum, tantalum, rhenium, and other metals and aticrs. 
The fusion is carried out in an argon or helium atmosphere 


at 1079 torr. With the casting base described 3 alioys may be 
produced in one operation. The alloy portions are determined 
Card 1/2 from the melting temperature of the components and their 
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he Casting of Tensile Strength Samples SOV /32-25~2-62/18 
in an Electric Are Furnace 

, specific weight. Recently a universal base plate for laboratory 
electric arc furnaces has been designed. Its advantage lies 

in the fact that the recesses described above need nc longer be 
differentiated in the working process. Different kinis of 
melting may be carried out: the production of unfused alioys, 
fused alloys, and alloys that are poured into molds. lforecver, 
it is possible to pour the alloys and fuse them with a melting 
electrode. The base plate also permits working under pressure. 
There is 1 figure. 
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AUTHOR: Jinokuroy een Sapapremeeneraess sov/32-24-10-64/70 


TITLE: A Device for Measuring the Melting Temperature of Migh-Melting 
‘ Metals and Alloys (Prisposobleniye diya izmereniya temperatury 
plavieniya tugoplavkikh metallov i splavov) 


PERIODICAL: Zavodskaya Laboratoriya, 1958, Yol 24, Nr 10, pp 4292-1292 (USSR) 


ABSTRACT: With the apparatus constructed earlier by N. A. Kiselev (Ref 1) 
samples of larger dimensions were used for the determination of 
the melting temperature of highemelting metals (diameter 5-6 nm, 

length 60-80 mm). The production of those samples is complicated 
and a larger quantity of the metals is needed. This restricts 
the use of this method to metals that are not rare and not very 
valuable. In the present paper a device was constructed which 
makes possible determinations of the melting temperature with 
considerably smaller samples (diameter 6-7 mn, length 7-8 mm). 
A diagram of this apparatus is given as well as a description 
of it and of the technique employede The melting temperature is 
determined by means of an optical pyrometer, with the invest-- 
gations being carried out in vacuum. The apparatus described 
makes it possible to carry out the determinations mentioned 

Card 1/2 above using small amounts of the metals (5-6 g) ,and determinations 
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with samples of tungsten, molybdenum, rheniun, niobius 
. metals are reported. There are 1 figure and 1 reference 


which is Soviet. 
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‘ AUTHOR: Vinokurov,VeR. sov/140-59-1-4/25 
TITLE: On the Stability of the Solution of a System of Integral 


Equations of the Type of Volterra of Second Kind. I (Ob 
ustoychivosti resheniya sistemy integral 'nykh urayneniy 
Vol'terra 2 roda. T) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy- Matematika, 1959, 
Nr 1, pp 23-34 (USSR) 


ABSTRACT: On a finite interval for the system 
x 


ay yx) = 1) (et) fssua(12(0).92) (advan 300] 


a 
there hold the usual theorems of existence and uniqueness 4&8 
well as the theorem on. the continuous dependence of the solution 
on the function f(x). The author investigates the conditions 
under which this continuous dependence remains true also on the 
half-line (0,0). 

x 


i) 
Theorem: If the solution of yi. [x ds, bea, is stable and 
b 


card 1/2 
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, On the Stability of the Solution of a4 System 30¥/140-59-1-4/25 
of Integral Equations of the Type of Volterra 
of Second Kind. I 


ur fa ds with y 68) (40442, 0000) in x uniformly tends to zero, 
x 
a : 
then also the solution of yt) falas is stable. 
a 
It is necessary and sufficient for the stability of the 


‘x 
solution of y(x) ~ { K(x,9)9(s)a8 that the resolvent R(x,s) for 
x 


Theorem: 


a 
all x of [a,o ) satisfies the condition ||R(x»9)| aa: B=const. 


. a 

Some further results relate to the stability of the kernel. The 

theme of the present paper was given by Ye.A.Barbashin. 

There are 4 Soviet references. 
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